In this study, we introduce a three step iteration process and prove a convergence result for a countable family of pseudocontractive mappings. Our results improve and generalize most of the results that have been proved for this important class of nonlinear mappings.
Introduction
Let H be a real Hilbert space, whose inner product and norm are denoted by ·, · and · , respectively. Let K be nonempty, closed, and convex subset of H. We recall that a mapping T : K → K is called strongly pseudocontractive, if for some β ∈ (, ), Let T : K → K be a mapping and {α n } and {β n } be two sequences in [, ] . For arbitrary chosen x  ∈ K , construct a sequence {x n }, where x n is defined iteratively for each positive integer n ≥  by x n+ = Tx n , (  .  )
x n+ = ( -α n )x n + α n Tx n , (  .  )
x n+ = ( -α n )x n + α n Ty n , y n = ( -β n )x n + β n Tx n .
⎫ ⎬ ⎭ (.)
The sequences {x n } generated by (.), (.), and (.) are called Picard, Mann [] , and Ishikawa [] iteration sequences, respectively. In , Krasnoselskii [] showed that the Picard iteration scheme (.) for a nonexpansive mapping T may fail to converge to a fixed point of T even if T has a unique fixed point, but the Mann sequence (.) for α n =   , ∀n ≥ , converges strongly to the fixed point of T. In , Ishikawa [] , introduced the iteration scheme (.) and proved the following theorem.
Theorem . If K be a compact convex subset of a Hilbert space H, T : K → K is a Lipschitzian pseudocontractive mapping and x  is any point of K , then the sequence {x n } defined iteratively by (.) converges strongly to a fixed point of T, where {α n } and {β n } satisfy the conditions:  ≤ α n ≤ β n < , lim n→∞ β n = , and n≥ α n β n = ∞.
Since its publication, in , till , it was not known whether or not the Mann iteration process with the simpler iteration (.) would converge under the setting of Theorem . to a fixed point of T if the mapping T is pseudocontractive and continuous (or even Lipschitzian with constant L > ).
Hicks If x = (a, b) ∈ H, define x ⊥ ∈ H to be (b, -a). Let K := {x ∈ H : x ≤ } and set
Define T : K → K as follows: 
Then {z n } converges strongly to the unique fixed point of T closest to w.
Theorem . has some advantages over Theorem .. First, the recursion formula (.) is slightly simpler than (.). More importantly, no compactness assumption is imposed on K . However, the choices of α n and μ n in Theorem . Finding a point in the intersection of fixed point sets of a family of nonexpansive mappings is a task that occurs frequently in various areas of mathematical sciences and engineering. For example, the well-known convex feasibility problem reduces to finding a point in the intersection of fixed point sets of a family of nonexpansive mappings; see, e.g., [, ] .
In , Zegeye et al.
[] extended the result of Tang et al.
[] to the Ishikawa iterative process (not hybrid) for a finite family of Lipschitz pseudocontractive mappings as follows:
and they proved a strong convergence theorem under some conditions. Cheng et al.
[] generalized algorithm (.) to a three step iterative process for a countable family of Lipschitz pseudocontractive mappings as follows:
The iteration (.) was initially introduced by Noor [] for a single mapping.
Recently, Zegeye and Shahzad [] proved the strong convergence of a three step iteration process for a common fixed point of two Lipschitz pseudocontractive mappings.
In this paper, our purpose is to introduce a new three step iteration process for a count- 
Preliminaries
In the sequel, we also need the following definitions and lemma.
Let H be a real Hilbert space, and φ : H × H → R the function given by
It is obvious from the definition of the function φ that
The function φ also has the following property:
Lemma . Let H be a real Hilbert space. Then, for all x i ∈ H and α
. . , n such that α  + α  + · · · + α n = , the following inequality holds:
Remark . We now give recall an example [] of a countable family of uniformly closed and uniformly Lipschitz pseudocontractive mappings with the interior of the common fixed points nonempty.
Then we observe that F = 
where {α n }, {β n }, {γ n }, {θ n }, {δ n }, and {σ n } are in (, ) satisfying the following conditions:
Then {x n } converges strongly to x * ∈ F .
Proof Suppose that p ∈ F . Using (.) and (.), we have
Using Lemma . and (.), we have
Substituting (.) and (.) in (.), we obtain
From (.) and (.), we have
Substituting (.), (.), (.), and (.) in (.), we get
From condition (ii), we have
From condition (iv), we have
It is obvious that if lim n→∞ x n -p exists, then { x n -p } is bounded. This implies that {x n }, {T n x n }, {z n }, {T n z n }, {y n }, and {T n y n } are also bounded.
Furthermore, from (.), we have
This implies that
Moreover, since the interior of F is nonempty, there exist p * ∈ F and r >  such that p * + rh ∈ F whenever h ≤ . Thus, from the fact that φ(x, y) = x -y  , and (.) and (.), we get
Then from (.) and (.), we obtain
and hence
Since h with h ≤  is arbitrary, we have
So, if n > m, then we get
But we know that {φ(p * , x n )} converges. Therefore, we see that {x n } is a Cauchy sequence.
Since K is closed subset of H, there exists x * ∈ K such that
Furthermore, (.) and conditions (ii), (iii), and (iv), we get 
where {α n }, {β n }, {γ n }, {θ n }, {δ n }, and {σ n } are in (, ) satisfying the conditions (i)-(iv) of Theorem .. Then {x n } converges strongly to x * ∈ F . 
Remark .

Numerical examples
In this section, using Example ., we numerically demonstrate the convergence of the algorithm defined in this paper and compare its behavior with the Ishikawa and Noor iterations. Consider T n = T for all n ∈ N, where T is given by (.). Set the control conditions
We examine the behavior of the above iterations for the different initial points (see Ta- Case II. For the initial point x  = (., .), we make the observations as in Table  and Figure  .
Case III. Using the initial point x  = (., .), we make the observations as in Table  
